where C ij (t) was determined for the three off-diagonal pressure tensor elements (P ij = P xy , P xz , and P yz ) 65 and the three corresponding combinations of the diagonal pressure tensor elements [P ij = (P xx − P yy )/2,
66
(P xx − P zz )/2, and (P yy − P zz )/2]. V is the (fixed) volume of the simulation box, T is the absolute 67 temperature, and k B is the Boltzmann constant. Starting structures for the NVT runs were taken from the 68 long NPT simulations (see below).
69
Numerical integration of the tails of C ij (t) is prone to large errors due to sampling noise. We therefore 70 split the integration of C ij (t) into a direct integration up to a cutoff time τ cut (see Table S2 ) and an
71
analytical integration of a bi-exponential fit to the tail,
72
C ij (t) = a 0 e −t/τ 0 + a 1 e −t/τ 1 for t > τ cut ,
where a 0 , a 1 , τ 0 , and τ 1 denote the fit parameters. The left (τ cut ) and right bounds of the fit are listed in 74   Table S2 . The fit function was integrated analytically from τ cut to τ = ∞.
75
The viscosity of TIP4P-D water (8) with different ion concentrations was calculated by evaluating P ij (t) 76 at 10 fs intervals from 100 ns simulations in the NVT ensemble. C ij of P ij was integrated to give η ij . η was 77 then calculated by averaging η ij for the six P ij with the standard error of the mean used as error estimate.
78
To efficiently sample the viscosity of the dense protein solutions, we extracted fifty starting configurations 79 from the respective trajectories and conducted NVT simulations from each of the starting configurations.
80
Each extracted configuration was equilibrated for 1 ns (NPT) followed by 5 ns of simulation at constant 81 volume (NVT), evaluating P ij every 10 fs. C ij was averaged over the fifty simulations and integrated to 82 give η ij . η ij was then averaged as above to obtain the viscosity η.
83
Translational Diffusion. Mean squared displacements (MSD) were calculated for each density for time delays τ = 1 ns to τ = 500 ns. For each protein in the simulation box, long-time translational diffusion coefficients were obtained by fitting the Einstein relation MSD(τ ) = c + 6D
to the MSD curves in the range 10 to 30 ns, where c is a fitted offset that accounts for short-time non-diffusive 84 behavior. The diffusion coefficients of all proteins in the simulation box were then averaged. The error of
85
D t for proteins in the dense solutions was estimated from the standard error of the mean of all proteins in 86 the simulation box. The error of D t in the dilute UBQ and GB3 system (N = 1) was estimated from 1000 87 one-dimensional random walks of lengths corresponding to the simulation trajectories (Table S1 ). From the from one-dimensional random walks, as for the dilute UBQ and GB3 solutions.
97
We compared the reduced translational diffusion coefficients D t (φ)/D t,φ=0 to the approximate form for 98 monodisperse non-interacting HS colloidal suspensions (21),
with φ 0 ≈ 0.5718 and 
with D 1 , D 2 , and D 3 the rotational diffusion coefficients in the principal coordinate system of the rotation 111 diffusion tensor. The finite size effect of the mean rotation diffusion coefficient was corrected using (24)
with V the mean box volume.
114
Additionally, the effective rotational diffusion coefficient was obtained from fits to the orientational with fit parameters a 1 , τ 1 , and τ 2 . In the infinitely diluted system, Eq. S11 reduces to P 1 (cos θ(t)) = 123 e −t/τ 1 with τ 1 the only fitting parameter. Integration of P 1 (cos θ(t)) yields
and τ c = τ 1 in the dilute system. An effective diffusion coefficient was obtained by averaging the contributions 126 from slow and fast rotational diffusion, weighting the individual correlation times τ 1 and τ 2 by the exponential 127 prefactors a 1 and 1 − a 1
[S13]
129D
r was obtained fromD PBC r by correcting for finite-size effects using Eq. S10.
130
We compared the reduced rotational diffusion coefficients D r (φ)/D r,φ=0 to predictions from colloidal 131 models of non-interacting HS (27):
.
[S14] heavy-atoms involved in intermolecular heavy-atom pairs with distance ≤ 0.5 nm were counted per residue.
156
Figs. 4 and S17 show the proteins color-coded by the counts. 
It is easily verified that for these c m , with an as yet unknown monomer concentration c 1 , Eq. S16 is satisfied.
172
Using this expression for c m , we obtain a relation between the total concentration of proteins ρ and the 173 concentration of monomers c 1 ,
[S18] 
Substituting the solution of Eq. S18, we obtain for the mean cluster size
where the last expression is the approximation for low protein concentrations ρ. We thus find that the mean 181 cluster size grows approximately as 
in the limit of d → σ. In the Monte Carlo simulations of the mean cluster size reported in the main text,
188
we used a finite d = 1.05σ. At low concentrations, the radial distribution function can be approximated as 
with ∆ r i (τ ) the vector traveled by protein i in time delay τ . We evaluated H ij for varying delays the residues 28-42 of the α-helix fluctuate more in dilute solution than in the dense GB3 solutions (Fig. S4) . all other simulations (Fig. S4) . Nevertheless, the restrained protein remains folded in all cases. VIL 100 mg/ml N=20 Fig. S16 . Dependence of the displacement pair correlation on the minimum α-carbon distance of the protein pairs (y-axis) and on the time delay (x-axis). 
